Sixteen diverse bread wheat genotypes studied at Agharkar Research Institute, Pune (Hol Farm) during rabi season of 2016-17. The present study revealed that the mean sum of squares due to genotypes was recorded significant for all the traits studied except grain yield per plot and harvest index in timely and late sown condition. The treatment versus genotype found significant among the traits days to heading and biomass per plot. The estimates of GCV, PCV, heritability and genetic advance were high to moderate in both conditions for the days to heading, productive tillers per meter, TGW, grain per spike, grain weight per spike, biomass per plot and grain yield per plot. Correlation coefficient reveled that, biomass per plot, productive tiller per meter, days to maturity gave the positive association with grain yield per plot in both the environments. One genotype was tolerant to grain yield per plot viz., HD 3219 (TS = 1052, LS = 934) under timely sown and late sown environments. It has been found that wheat genotypes differ their ability to respond to heat, there by tolerance, which could be useful as a genetic stock to develop wheat tolerant genotypes in wheat.
Introduction
Bread wheat (Triticum aestivum L.) is an important rabi season crop of India and Maharashtra with 30.23 m ha and 6.29 lakh ha, of area under wheat cultivation respectively. Productivity of Maharashtra recorded 12.05 q/ha and 30.93 q/ha of India (Anon., 2016) . Wheat is an important cereal grain for export and domestic consumption in many countries throughout the world. Thus, continuous supply of wheat to exponentially increasing population is a major concern. The modern wheat breeding programmes focus on the improvement of agronomic and grain quality traits. The manipulation of wheat genetics has led to ever-increasing gains in yield and grain quality, while decreasing the ability of wheat to survive in the wild or varying climate especially with adverse condition. The ultimate aim of plant breeding programme is to develop cultivars with high potential and consistent performance over diverse environments. Wheat crop is sensitive to different abiotic stresses at almost all growth stages. The optimum range of temperature for growth stages is 18-24 0 C. Temperature beyond this range even for short period of 5-6 days causes 20% or more yield losses in wheat (Stone and Nicolas, 1994) . Thermal stress due to rising ambient temperature during grain growth is one of the major constraints in enhancing wheat productivity particularly when the crop is sown late because of delayed harvesting of previous crops. Recently climate change has increased the risks of exposure to higher temperature by manifold even for timely sown wheat. Each degree rise in temperature causes 3-4% reduction in grain weight as reveled by studies under controlled and natural environments. The total wheat production in the country may get reduced at least 4 million tones any given year for each degree rise in ambient temperature. In general, the reduction in grain yield due to late sowing ranges from 25-35% depending on extent of delay and climatic conditions. In 2002-03, due to sudden increase in temperature during grain development stage, there was 9% reduction in total wheat production in India (Tiwari et al., 2014) . The heat stress tolerance in wheat research, at natural field condition is mostly studied by the comparative analysis of timely and late sown condition with the facilitation of either regular irrigation or restricted irrigation. Late sown irrigated (sowing after 1 st December) wheat crop expose to high temperature during flowering and grain filling stages as compared to timely sown irrigated (sowing during 1 st to 15 th November) crop, this could be one of the reason for lower productivity of the state. Grain yield is a complex trait and highly influenced by many genetic factors and environmental fluctuations. In plant, breeding programme direct selection for yield as such could be misleading. A successful selection depends upon the information on the genetic variability and association of agronomic traits with grain yield. Hence, the present experiment was undertaken to study the genetic variability parameters and characters association under timely sown (non-heat stress) and late sown (heat stress) condition to identify important traits to heat stresses that have better performance in environments with heat stress intensities. The material information out of the present experiment will also being used to study further for physiological traits and stress tolerant indices to effective identification of heat tolerant genotypes. The suitable cultivars will then be used in wheat breeding programmes for development of genotypes adapted to heat stress conditions in the target environment.
Materials and Methods
The experiment consists of 16 bread wheat (Triticum aestivum L.) genotypes (varieties/lines) received from IIWBR as a part of the multi-location trial to evaluate under timely and late sown environments. The details of source of selected genotypes were given in Table 1 . Table 2 .
Observation were taken from 5 randomly selected plants on plant height (PH), and rest traits were measured based on their required dimension viz., productive tiller per meter (PTM), grains per spike (GN. SP), 1000-grain weight (g) (TGW), biomass per plot (BIOM), harvest index (HI) and grain yield per plot (GW). The analysis of variance was performed by using STAR (IRRI) software. The test of significance done by F test. Genotypic coefficient of variation (GCV) and phenotypic coefficient of variation (PCV) were estimated according to Burton and Devane (1953) , heritability in broad sense; genetic advance was calculated following Hanson et. al., (1956) and the correlation coefficient were estimated according to Al-Jibouri et al., (1958) .
Both genotypic and phenotypic coefficients of variability were computed as per the method suggested by Burton and Devane (1953) .
The heritability was categorized as low, moderate and high as given by Robinson et al. (1949) . It is as follows, 0-30% (low); 30-60% (moderate); 60% and above (high).
The extent of genetic advance to be expected from selecting five per cent of the superior progeny was calculated by using the following as described by Johnson et al. (1955) :
, where: K = the selection differential (K = 2.06 at 5% selection intensity); σ p = the phenotypic standard deviation of the character; h 2 = broad sense heritability. The value of K was taken as 2.06 assuming 5% selection intensity.
Genetic advance over mean was estimated using the following formula, GA GAM (%) = ----x 100 X Genetic advance as per cent mean was categorized as low, moderate and high as given by Johnson et al. (1955) . It is as follows, It is as follows, 0-10% (low); 10-20% (moderate); 20% and above (high).
Results and Discussion
The mean value for all the traits under TS (Timely sown) environment were high compared to LS (Late sown) environment. (Table 3 The results from combined analysis of variance in timely and late sown conditions for the various traits are presented in Table 4 . The present study revealed that the mean sum of squares due to genotypes was recorded significant (*, ** at 5 % and 1 % probability level, respectively) for all the traits studied except grain yield per plot and harvest index in timely and late sown condition. The treatment versus genotype found significant among the traits days to heading and biomass per plot, hence these traits were critical among the genotypes for the time of sowing and weather parameters.
The estimates of GCV were moderate to high for days to heading (10.10), productive tillers per meter (15.20), grain per spike (19.89), grain weight per spike (17.49) and biomass per plot (12.22). The PCV values were higher than GCV values for all the traits for both the condition (TS and LS). which reflects the influence of environment on the expression of all the traits, similar results were reported by Singh et al., (2012) .
The genotypic coefficient of variation along with estimate of heritability in broad sense provide bonafide estimates of the amount of genetic advance to be expected through phenotypic selection (Burton, 1952 (25.19) . From the above discussion in timely sown and late sown conditions for days to heading, productive tillers per meter, TGW, grain per spike, grain weight per spike and biomass per plot showed ample genetic variance, high to moderate genetic gain. Therefore, selection can be based on these traits in both environments. The estimate of genetic advance is more useful as a selection tool when considered jointly with heritability estimate (Johnson et al., 1955) . High heritability with high genetic advance for day to heading, productive tillers per meter, grains per spike, grain weight per spike, TGW and biomass per plot indicates that most likely the heritability is due to additive gene effects and selection may be effective in early generation for these traits. Similar findings have been reported by Munir et al., (2007) .
In the present investigation (Table 6 ) grain yield per plot was significantly and positively correlated with biomass per plot in both sowing environments (TS and LS) and hence the breeding for increase in biomass in both the sowing environments would be relevant to increase in the grain yield per plot. Grains per spike is an important yield contributing traits, which found positive significant correlation with grain weight per spike in both the TS and LS environments and with days to heading in TS condition (Talebi and fayyaz, 2012). Reproductive period is very much sensitive to temperature and water availability, hence date of sowing is important for coincidence of the reproductive period with the congenial temperature range. In the present study, the reproductive period has shown significant negative correlation with days to heading, plant height, grain weight per spike in the timely sown environment. While no significant correlation in late sown environment with the same traits. Over all from the present investigation, it is found that the days to heading, days to maturity, grain per spike and biomass per plot are important traits to for yield improvement in late sown environments, since these traits had shown significant positive correlation either directly with grain yield or with yield contributing traits. Similar results obtained by Masood et al., (2014) . Least significant difference (LSD) test over both the environments, TS and LS with non-significant groups (genotypes) considered to be heat tolerant in each respective trait. The Two genotypes were found tolerant to days to heading viz., , under timely and late sown conditions. It is found to be suggested that wheat genotypes differ in their ability to respond to heat, there by tolerance, which could be useful as a genetic stock to develop wheat tolerant genotypes in wheat.
The analysis of variance for different characters indicated the prevalence of enough genetic variability in the genotypes for selection and improvement. Association study revealed that biomass per plot, productive tiller per meter, days to maturity had the positive association with grain yield per plot in both environments. These traits were the key contributors to yield per plant suggesting the need of more emphasis on these components for increasing the grain yield in wheat. In timely and late sown conditions grain per spike, grain weight per spike, productive tillers per meter, biomass per plot and grain yield per plot recorded high heritability and high genetic gain. Therefore, selection can be done based on these traits in both environments. The findings suggest that wheat genotypes are found to differ in their ability to respond to heat, there by tolerance, which could be useful as a genetic stock to developed bread wheat tolerance to hunt stress.
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